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it will pruvi Jc very Htde diagnosuc hifonnadoti if ^tisfactory 
cczurasi ecbnes are nor obcalned [sic]. Tims* a mfuor obstacle 
to exainiitatioii nietliod ai present is die Tailure to provide 
saosfycUiry contnuft cchcers in an patients Purdiermore, the 
ccimst echoes provided by the contrast agcuu now iu use, such 
as those mentioned herein ahnvei cauooi tzausverse die 
pulmonary capillaries and usually dn not appear in die left heart 
However, If a snbatance dial ptovidcs cuutrast cdiocs In die left 
heart were found, it wculd promise to contribute gready (o 
soninvasive diagnosis. 
< Problems To Be Solved iy die Iavendon> 

Accordingly, die £rst object of die present invenuoo is to 
pTuvide a contrast agent for ultrasonic diagnosis which always 
pmvides sadsfacthry cnnu^t echoes. 

The second object of die present invendon is to provide a 
cuntzast agent for ultrasonic diagnosis which Is capable of 
tnnsveising die pulmonaiy capillaries and providing contrast 
edioes in the left heart • 

The third object of the present Icvendon is to image die 
coronary aneries in order to diagnose sites of myocarUiid 
isdiemia by aortic injection of the agent The invention would 
dierefore provide a contrast agem for nitrasonic diagnosis which 
can be used as a myocardial contrast echo agent 
<Meaas of Solving die Problems > 

In order to addeve diese objecdves, the present invendon is 
clwracterized by, the &ct that it is an emulsion composed 
primarily of perfluorocarbon having an emulsion particle size 
ranging fhnn 1 to 10 /on. 

Thepexfhiorocarbons to be used in the present invention ate 
not particulazly restricted; any known perfluorocarboi» may be 
used. However. perfluorocHibona having 9-1 1 carbon $toms are 
p r e ferr ed because thiose widi 8 or less readily injuxu die lungs, 
^ diose widi 12 or more have a considemble residence dme in 
esdodieUal cells of tbe viscen. Preferred arc perlluorodecalin, 
perfluorotripropyiamine, periluoro*4*mediylquinoli£tdine» 
perfluoro-N-rnethyldecahydroquifloiinev perfluoro-N* 
methyldecahydroisoquijioIlAe, and perfIut}ro-N- 
cyclahexylpytrolldine. Such perfhiorocarbons may be used 
singly or iu combinadons of 2 or more, Inchidlng isomers. 

llicre are no restrictions on the principal emulaifiet to be 
used in &e present invention, provided fltat it is a convendonal 
one: Preferred examples iDchxie, jdiospholipids such as egg 



yoke and soybean phospholipids and uonicnic polymeric 
suifecants (preferred molecular weight 2000-20.0(X)) such as 
poly(oxyethylene)-poly(Qxyprcp>'lene) copolymers. 

To nianufaccure die emulsion of die invention, a crude 
emulsion is prepared by adding die pexfluorocarbon to a 
predetermined amount of salt soludon (ibr example, a well 
known isotonic salt soludon such as lacaced Ringer's solnnon) 
containing w/v/i of die principal emolsifier (preferably 
2-S w/v %) to bring the perfluorocarbon content In die principal 
emuLdfier to 23-100 w/v% and riign [emulgifyitin] wir!^ ft miTgr, 
Tills crude emulsion is dien humugcnizcd u^ing a n emolsifier 
a£2flratus^to achieve a partide aie of l-10;mi, pirferably 
2-S ftOL 

The emulslfication is carried out for 1-30 min under 
condidons of 5-50 kg/cmi' of emulsificationprcssure and ambient 
temperamre of 50-60 *C. Addiuves diat may be U5cd include 
0.001-0.] % of an emulsion aid such as a &tty acid* &tty acid 
salt, fiwty acid ester, or polyhydiic alcohol, 0.002-0.006 S of an 
andoxidant such as vitamin E, and an agent such as sodium 
chloride, saccharide, or sorblcd to make [die emslsion] isotonic. 

An addidonal step for making the pardcle size uniform, 
sudi as centri&gation, may be perfbrnicd after die anulsion is 
produced. Aftsx packaging, die final prepuntrion is obtained 
foUowing beat sterilization. 

The contrast agent of the invendon obtained in die above- 
described manner is suitable for use in applicadons mxcfa as 
ultrasonic imaging of blood (low patterns. It is administered hy 
lidecdon into an arta7 or vein that is appropriate for imaging 
siten »such a52 die left venmcie, right ventricle, aorta, cr 
puhnonary artery. It is usually used in amounts of 5-20 mL per 
injection. It may be Injected as a bolus or condnoously togedier 
widi a physiological saline soludon, glucose solution, or the like 
via a cadicter widi a three-way stqicock or a dironically 
Indwelling needle. 
< Working Szan9les> 

Working and expenmental examples are used herein bdow 
to describe die present inveoUonmore concretely, but die present 
Invention is not limited to these examples. 
Working Example I 

150 mL of purified water was added to 15 g of purified egg 
yolk phospbolipids, whicdi were suspended using a mixer; 125 g 
of perfluoro-N-mcdiyldecahydroisoqninoiioe was dien added. 
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A prepared soludon of 60 mg of mouosodluni pbospbare, 
280 mg of dx^odiumpliCMpbaiCf and^l.S g of sorbltolin 100 mL 
of purified water was added; a crude emulacn ^vas obtained 
and brought to a volume of 500 mL with purified 
water. A unifonn anu^on was dicn ohiained cnuiUifymg 
this CTudu eznulsion at an emulsiflcadau presstire of 10 kg/cof 
aad tssipeiaturc of 55 ± VC for 10 min, using a MantoD- 
Gaulia rrrnilrificf. 

Tlkifi emukion was packaged in vials, tbe air was replaced 
vnJix mtrogca, and die emulsion was sicrilizcd at 121 &r 
5 tmxL 

Waz3dng ExHmpIe 2 

A uoifonn emulsion was obtained in the same manner as in 
WoAixig Example U except fliat 250 $ of pcrfluoro-N- 
metftyldecabydrpisoquinoline was added. 
Woddng Example 3 

A mi&tm emulsion was obtained in the same maimer as in 
Woridng Example 1, cxc-pt that 500 g of perfluofO-N- 
methyldecahydroIsoqalnoIiDs was added. 



Working Example 4 

A unifflnu emulsion was obtained in die same manner as in 
Woridng Example I, except dial dis emttldficidon time was 
3 min. 

Expedmental Example 

Cadieten were inserted in adult dogs to various injecti n 
sices via the carotid vein and caiodd artery. 5 mL of a contrast 
medium was ix^'ected as a bolus via a catheter, and die imaging 
effect in echocardiography of die left licart was studied. 

The re^oilts are shown in Table I. No flucmadons in heart 
rate, bkjod pressure, or electrocardiogram were observed wIkh 
die contrast agents were injected as a bolus in diis experiment, 
demonstradng dtat d)e safety of die agent Is sufficiently high in 
dogs. Echo contrast agetits coni n iT i Ing air bubbles have been 
plagued widi safety problems in clinical usr, fiirthennor*, the 
admidstradon of hypenonic or highly viscous solutions aflfects 
die heart. However, die contrast provided by [die agent of) die 
invcndon is extremely useftil for ultiasonic imaging because die 
agent is kotonlc and has a viscosity appruximadng Uiat of Mood. 
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<Efrea of the Invention > 

As described herein above, the conrnist agent for iilcrasonic 
inuging of the inventiofl provides uefui effeos such as: 

(1) Always providing satisfactory contrast echoes; 

(2) Providing contrast echoes in the left heart due to its 
ability to transverse the pulmonary capillaries. 

(3) The capability of Imaging die coronary artenes» nuking 
it possible to search for sites of myocardial isdiemia. 
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